Distribution of nuclear matrix proteins in interphase CHO cells and rearrangements during the cell cycle. An ultrastructural study.
The nuclear matrix contains a group of residual non-histone proteins which remain structurally organized after extensive extraction of isolated nuclei with a high salt buffer, nucleases and a non-ionic detergent. Electron microscopic examination shows that the nuclear matrix is composed of a pore-complex lamina, an intranuclear network and residual nucleoli. In CHO cells biochemical analyses performed by one-dimensional SDS-PAGE show three major nuclear matrix polypeptides with molecular weights between 60 and 70 kDa. Polyclonal antibodies produced against these polypeptides were used to determine their nuclear distribution. Using immunoblotting, these proteins were found in whole nuclei, nuclear matrix, and in the intranuclear network but not in the pore-complex lamina. In order to determine the relationship between these structural proteins and the organization of the nucleus, the proteins were localized in situ. Ultrastructural detection was carried out by immunogold staining of thin sections of Lowicryl K4M-embedded cells. In interphase nuclei all condensed chromatin clumps were labelled. The nucleolus and the interchromatin granules were never immunogold-stained. During mitosis, the label was found to be associated with the chromosomes. This study shows that unlike the lamins, these 60-70 kDa nuclear matrix proteins are associated with the condensed chromatin throughout the cell cycle.